
L is selected from the group consisting of phosphine, sulfonated phosphine, phosphite, 
phosphinite, phosphonite, arsine, stibine, ether, amine, amide, imine, sulfoxide, carboxyl, 
nitrosyl, pyridine, and thioether; and, 

X and are each independently hydrogen, halide, or a substituent selected from the 
group consisting of C1-C20 alkyl, aryl, C1-C20 alkoxide, aryloxide, C3-C20 alkyldiketonate, 
aryldiketonate, C1-C20 carboxylate, arylsulfonate, C1-C20 alkylsulfonate, C1-C20 alkylthio, CrC2o 
alkylsulfonyl, and C1-C20 alkylsulfmyl, the substituent optionally substituted with one or more 
moieties selected from the group consisting of Ci-Cio alkyl, Ci-Cio alkoxy, aryl and halide. 



36. A compound of the formula 




L 



wherein: 

M is ruthenium or osmium; 

X and X^ are each independently an anionic ligand; 

L is a neutral electron donor ligand selected from the group consisting of phosphine, 
sulfonated phosphine, phosphite, phosphinite, phosphonite, arsine, stibine, ether, amine, amide, 
imine, sulfoxide, carboxyl, nitrosyl, pyridine, and thioether; and, 

R, R\ R\ R\ K\ and are each independently hydrogen or a substituent selected from 
the group consisting of C1-C20 alkyl, cycloalkyl, C2-C20 alkenyl, C2-C20 alkynyl, aryl, Ci-Cio 
carboxylate, C1-C20 alkoxy, C2-C20 alkenyloxy, C2-C20 alkynyloxy, aryloxy, C2-C20 
alkoxycarbonyl, C1-C20 alkylthio, C1-C20 alkylsulfonyl and C1-C20 alkylsulfmyl, the substituent 
optionally substituted with one or more moieties selected from the group consisting of Ci-Cio 
alkyl, Ci-Cio alkoxy, aryl, and a functional group selected from the group consisting of hydroxyl, 
thiol, thioether, ketone, aldehyde, ester, ether, amine, imine, amide, nitro, carboxylic acid, 
disulfide, carbonate, isocyanate, carbodiimide, carboalkoxy, carbamate, and halogen. 
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37. A method for making a metathesis catalyst comprising: 

forming an imidazoUdine by contacting a secondary diamine with ammonium 
tetrafluoroborate to form an imidazohum salt; and contacting the imidazolium salt with an 
alkyloxide; and 

contacting a compound of the formula 




L 



with the imidazolidine, whereby the imidazolidine replaces one of the L Hgands wherein: 
M is ruthenium or osmium; 
X and are each independently an anionic ligand; 
L is a neutral electron donor ligand; and, 

R and are each independently hydrogen or a substituent selected from the group 
consisting of C1-C20 alkyl, C2-C20 alkenyl, C2-C20 alkynyl, aryl, C1-C20 carboxylate, CrC2o 
alkoxy, C2-C20 alkenyloxy, C2-C20 alkynyloxy, aryloxy, C2-C20 alkoxycarbonyl, C1-C20 alkylthio, 
C1-C20 alkylsulfonyl and CrC2o alkylsulfmyl, the substituent optionally substituted with one or 
more moieties selected from the group consisting of Ci-Cio alkyl, Ci-Cio alkoxy, aryl, and a 
functional group selected from the group consisting of hydroxyl, thiol, thioether, ketone, 
aldehyde, ester, ether, amine, imine, amide, nitro, carboxylic acid, disulfide, carbonate, 
isocyanate, carbodiimide, carboalkoxy, carbamate, and halogen. 
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38. A method for performing a metathesis reaction comprising contacting an olefin with a 
compound of the formula 




M is ruthenium or osmium; 

X and are each independently an anionic ligand; 

L is selected from the group consisting of phosphine, sulfonated phosphine, phosphite, 
phosphinite, phosphonite, arsine, stibine, ether, amine, amide, imine, sulfoxide, carboxyl, 
nitrosyl, pyridine, and thioether; 

R, R\ R^ R', R^ and R^ are each independently hydrogen or a substituent selected from 
the group consisting of C1-C20 alkyl, C2-C20 alkenyl, C2-C20 alkynyl, aryl, C1-C20 carboxylate, 
C1-C20 alkoxy, C2-C20 alkenyloxy, C2-C20 alkynyloxy, aryloxy, C2-C20 alkoxycarbonyl, CrC2o 
alkylthio, CrC2o alkylsulfonyl and C1-C20 alkylsulfinyl, the substituent optionally substituted 
with one or more moieties selected from the group consisting of Ci-Cio alkyl, Ci-Cio alkoxy, 
aryl, and a functional group selected from the group consisting of hydroxyl, thiol, thioether, 
ketone, aldehyde, ester, ether, amine, imine, amide, nitro, carboxylic acid, disulfide, carbonate, 
isocyanate, carbodiimide, carboalkoxy, carbamate, and halogen. 
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39. A compound of the formula 




wherein: 



M is ruthenium or osmium; 

X and X* are each independently an anionic ligand; 

L is a saturated N-heterocyclic carbene ligand; and, 

1 6 7 8 9 

R, R , R , R , R , and R are each independently hydrogen or a substituent selected from 
the group consisting of C1-C20 alkyl, C2-C20 alkenyl, C2-C20 alkynyl, aryl, C1-C20 carboxylate, 
C1-C20 alkoxy, C2-C20 alkenyloxy, C2-C20 alkynyloxy, aryloxy, C2-C20 alkoxycarbonyl, Ci"C2o 
alkylthio, CrC2o alkylsulfonyl and C1-C20 alkylsulfinyl, the substituent optionally substituted 
with one or more moieties selected from the group consisting of Ci-Cio alkyl, Ci-Cio alkoxy, 
aryl, and a functional group selected from the group consisting of hydroxyl, thiol, thioether, 
ketone, aldehyde, ester, ether, amine, imine, amide, nitro, carboxylic acid, disulfide, carbonate, 



isocyanate, carbodiimide, carboalkoxy, carbamate, and halogen. 



40. A compound of the formula 




L 



wherein; 



c 
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